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SEQUENCE LISTING 

<110> Chen, Hongyun 

Le Bihan, Stephane 
Kulhanek, Barbara 

<120> NOVEL ABCA6 TRANSPORTER AND USES THEREOF 



<130> 100103.404 
<140> US 

<141> 2002-03-04 



<160> 3 



<170> FastSEQ for Windows Version 4.0 



<210> 1 

<211> 5332 

<212> DNA 

<213> Homo sapiens 



<400> 1 

tacacccctt ttcagaaacc aggctgtgta 
aaaaaatgaa gaagcagcaa taaagaagtt 
gttttgacag tgtttctaga gtgcttttta 
attactttct ccttcagcga ataggctaaa 
aaaccaaagc acttctgtgc aagaattttc 
tattggaatg gggcctctca atacttctag 
tgagaaatgt ccagtttcct ggaatggctc 
atagctcttc tttaatggtt gtgtatacac 
ataaaacagc acttgctcct cttttgaaag 
cacacatgga cgaaatactt ctggaaaatt 
aaactttctc ttataagtta atatttttcc 
atttctcagc tcattgctgg gatggatatg 
ggaatagagg atttgtggct ttacaaacag 
ccaatcaccc tgtgatggag gagttgatgt 
ctttcataac taaaaatctt cttcacaatg 
tctccccact tgtatatttt atatcactca 
atttgatgaa aatgatgggt ctccaagatt 
atgctggctt catctttatt atttccatat 
ttatagtcat gactggcttc atggtcatat 
tggtagcttt ggtgttcctg atgagtgtgc 
ttgtgtttct ccttaccctc ttttggggat 
ttccttcatc tctggagtgg attttgaata 
tgattcagat tatcaaactg gattataact 
gagactcata tacaatgata gcaactttct 
tgctattggc attatacttt gacaaaattt 
ctttattttt cttgaattca tcatcttgtt 
ttgagaaaga aatcgatgct gagcatccct 
aattccaagg aaaagaagcc atcagaatca 
ctggaaaagt ggaagcattg aaaggcttgc 



agagctgctg gagtaggcac ccatttaaag 60 
gtaatcgtta cctagacaaa cagagaactg 120 
ttattttcct gacagttgtg ttccaccatg 180 
tgaatatgaa acagaaaagc gtgtatcagc 240 
ttaagaaatg gaggatgaaa agagagagct 300 
gactgtgtat tgctctgttt tccagttcca 360 
ctcagaatct gggaa'gggta gataaattta 420 
caatatctaa tttaacccag cagataatga 480 
gaacaagtgt cattggggca ccaaataaaa 540 
taccatatgc tatgggaatc atctttaatg 600 
agggatataa cagtccactt tggaaagaag 660 
gtgagttttc atgtacattg accaaatact 720 
ctattaatac tgccattata gaaatcacaa 780 
cagttactgc tataactatg aagacattac 840 
agatgtttat tttattcttc ttgcttcatt 900 
atgtaacaaa agagagaaaa aagtctaaga 960 
cagcattctg gctctcctgg ggtctaatct 1020 
tcattacaat tatcataaca ttcacccaaa 1080 
ttatactctt ttttttatat ggcttatctt 1140 
tgttaaagaa agctgtcctc accaatttgg 1200 
gtctgggatt cactgtattt tatgaacacc 1260 
tttgtagccc ttttgccttt actactggaa 1320 
tgaatggtgt aatttttcct gacccttcag 1380 
ctatgttgct tttggatggt ctcatctact 1440 
taccctatgg agatgagcgc cattattctc 1500 
tccaacacca aaggactaat gctaaggtta 1560 
ctgatgatta ttttgaacca gtagctcctg 1620 
gaaatgttaa gaaggaatat aaaggaaaat 1680 
tctttgacat atatgaaggt caaatcacgg 1740 



2 



caatcctggg tcacagtgga gctggcaaat 
ctgttccaac agaaggatca gttaccatct 
tggaggaaat cagaaagata actggcgtct 
tcaccgtgaa ggaaaacctc agcctgtttg 
tggaacaaga ggtacaacga atattattgg 
ttgctaaaca tttaagtgaa ggacagaaaa 
gagatcctca aattttgctt ttagatgaac 
atcaagtgtg gagcctcctg agagagcgta 
agtccatgga tgaggctgac atcctggctg 
tgaagtgtgc aggttcttct atgtttttga 
gtttacatag gaatgaaata tgtaacccag 
tccccgatgc taaattaaaa acagaaaaca 
gaaggacaaa tacatttcca gatcttttca 
tgacaggtta tgacatttcc atgtcaactc 
agtcaactat cgaacaagat ttcgaacaag 
atgaaatgga gctggctcac tcttccttct 
gcctctggag aatgcaagtc tttgccatgg 
aaactaaagt gttattgacc ctattattgg 
ttgaaaatat aatatatgct atgttaaatg 
tgtattttct ctctcctgga caacttcccc 
ataacacaga atcaaatatt gaagatttta 
tggaagtaga tgactttgaa aacagaaatg 
tcatagtttc tggtaaacaa aaggattata 
tgcactgttt tccaattctt atgaatatta 
acacacaaca tattcgaatt gagtcaagcc 
ctgggttgcc ggatggttcc tttttcttat 
tcaccatggg cagcatcagt gattacaaga 
gcctctacac ttctgcttac tggtgtgggc 
taattctcct tttaatgtat ttaattttct 
caagccaaat tgtgtttgct ttggttatag 
tcttcatata tatgatatca tttatttttc 
cattttactt cttttttgcc tccaccatca 
acctaagtat attgattacc accatggtat 
aaactttttt ggaagtgaga gaccaggagc 
aattgagtgc cactgatttt ctagtctgct 
tttttgttct aagatgcatg gaactaaaat 
ttttcagaat ttccccccaa agtagagatg 
aagatgaaga tattcaaaca gaaagaataa 
tagatgagaa acctgttata attgccagct 
aaagttgctt ttcaaagagg aagaagaaaa 
aagaaggtga aattttggga ttgctaggac 
gaatgatatc tgggatcaca aagccaactg 
cagttttggg ccacctgggg tactgccctc 
tgagggaaca cctggaggtg tatgctgccg 
tcgccatcgc aagattagtg agtgctttca 
agaaattaac agcaggaatc acgagaaagt 
cacctgtctt gctcctggat gaaccatcta 
tgtggcaggc aatccaggca gtcgttaaaa 
ataacctggc tgaggcggaa gccttgtgtg 
ttagatgcat tggctccatc caacacctga 
agctaaaagt gaaggaaacg tctcaagtga 
tcccacaggc tgcagggcag gaaaggtatt 
cagacgttta ccctctatca cagacctttc 
acctggaaga atacagcctt tctcagtgca 



cttcactgct aaatattctt aatggattgt 1800 
ataataaaaa tctctctgaa atgcaagact 1860 
gtcctcaatt caatgttcaa tttgacatac 1920 
ctaaaataaa agggattcat ctaaaggaag 1980 
aattggacat gcaaaacatt caagataacc 2040 
gaaagctgac ttttgggatt accattttag 2100 
caactactgg attggatccc ttttccagag 2160 
gagcagatca tgtgatcctt ttcagtaccc 2220 
atagaaaagt gatcatgtcc aatgggagac 2280 
aaagaaggtg gggtcttgga tatcacctaa 2340 
aacaaataac atccttcatt actcatcaca 2400 
aagaaaagct tgtatatact ttgccactgg 2460 
gtgatctgga taagtgttct gaccagggag 2520 
taaatgaagt ctttatgaaa ctggaaggac 2580 
tggagatgat aagagactca gaaagcctca 2640 
ctgaaatgca gacagctgtg agtgacatgg 2700 
cacggctccg tttcttaaag ttaaaacgtc 2760 
tatttggaat cgcaatattc cctttgattg 2820 
aaaagatcga ttgggaattt aaaaacgaat 2880 
aggaaccccg taccagcctg ttgatcatca 2940 
taaaatcact gaagcatcaa aatatacttt 3000 
gtactgatgg cctctcatac aatggagcta 3060 
gattttcagt tgtgtgtaat accaagagat 3120 
tcagcaatgg gctacttcaa atgtttaatc 3180 
catttcctct tagccacata ggactctgga 3240 
ttttggttct atgtagcatt tctccttata 3300 
aaaatgctaa gtcccagcta tggatttcag 3360 
aggcactagt ggacgtcagc ttcttcattt 3420 
acatagaaaa catgcagtac cttcttatta 3480 
ttactcctgg ttatgcagct tctcttgtct 3540 
gcaaaaggag aaaaaacagt ggcctttggt 3600 
tgttttccat cactttaatc aatcattttg 3660 
tggttccttc atataccttg cttggattta 3720 
actacagaga atttccagag gcaaattttg 3780 
tcatacccta ctttcagact ttgctattcg 3840 
gtggaaagaa aagaatgcga aaagatcctg 3900 
ctaagccaaa tccagaagaa cccatagatg 3960 
gaacagccac tgctctgacc acttcaatct 4020 
gtctacacaa agaatatgca ggccagaaga 4080 
tagcagcaag aaatatctct ttctgtgttc 4140 
ccagtggtgc tggaaaaagt tcatctatta 4200 
ctggagaggt ggaactgaaa ggctgcagtt 4260 
aagagaacgt gctgtggccc atgctgacgt 4320 
tcaaggggct caggaaagcg gacgcgaggc 4380 
aactgcatga gcagctgaat gttcctgtgc 4440 
tgtgttttgt gctgagcctc ctgggaaact 4500 
cgggcataga ccccacaggg cagcagcaaa 4 560 
acacagagag aggtgtcctc ctgaccaccc 4 620 
accgtgtggc catcatggtg tctggaaggc 4 680 
aaaacagact tggcaaggat tacattctag 4740 
ctttggtcca cactgagatt ctgaagcttt 4800 
cctctttgtt aacctataag ctgcccgtgg 4860 
acaaattaga agcagtgaag cataacttta 4920 
cactggagaa ggtattctta gagctttcta 4 980 



•«.«» itM* :.p im? s tH.in «.«.r !« 'i«.p 



3 



aagaacagga agtaggaaat tttgatgaag aaattgatac aacaatgaga tggaaactcc 5040 
tccctcattc agatgaacct taaaacctca aacctagtaa ttttttgttg atctcctata 5100 
aacttatgtt ttatgtaata attaatagta tgtttaattt taaagatcat ttaaaattaa 5160 
catcaggtat attttgtaaa tttagttaac aaatacataa attttaaaat tattcttcct 5220 
ctcaaacata ggggtgatag caaacctgtg ataaaggcaa tacaaaatat tagtaaagtc 5280 
acccaaagag tcaggcactg ggtattgtgg aaataaaact atataaactt aa 5332 



<210> 2 
<211> 1617 
<212> PRT 

<213> Homo sapiens 



<400> 2 

Met Asn Met Lys 
1 

Cys Lys Asn Phe 
20 

Glu Trp Gly Leu 
35 

Ser Ser Met Arg 
50 

Gly Arg Val Asp 
65 

Pro lie Ser Asn 

Pro Leu Leu Lys 
100 

Met Asp Glu lie 
115 

Phe Asn Glu Thr 
130 

Ser Pro Leu Trp 
145 

Gly Glu Phe Ser 

Ala Leu Gin Thr 
180 

His Pro Val Met 
195 

Thr Leu Pro Phe 
210 

Leu Phe Phe Leu 

225 

Asn Val Thr Lys 

Gly Leu Gin Asp 
260 

Gly Phe lie Phe 
275 

Thr Gin lie lie 
290 

Phe Leu Tyr Gly 



Gin Lys Ser Val 
5 

Leu Lys Lys Trp 

Ser lie Leu Leu 
40 

Asn Val Gin Phe 
55 

Lys Phe Asn Ser 
70 

Leu Thr Gin Gin 
85 

Gly Thr Ser Val 

Leu Leu Glu Asn 
120 

Phe Ser Tyr Lys 
135 

Lys Glu Asp Phe 
150 

Cys Thr Leu Thr 
165 

Ala He Asn Thr 

Glu Glu Leu Met 
200 

He Thr Lys Asn 
215 

Leu His Phe Ser 
230 

Glu Arg Lys Lys 
245 

Ser Ala Phe Trp 

He He Ser He 
280 

Val Met Thr Gly 
295 

Leu Ser Leu Val 



Tyr Gin Gin Thr 
10 

Arg Met Lys Arg 
25 

Gly Leu Cys He 

Pro Gly Met Ala 
60 

Ser Ser Leu Met 
75 

lie Met Asn Lys 
90 

He Gly Ala Pro 
105 

Leu Pro Tyr Ala 

Leu He Phe Phe 
140 

Ser Ala His Cys 
155 

Lys Tyr Trp Asn 
170 

Ala He He Glu 
185 

Ser Val Thr Ala 

Leu Leu His Asn 
220 

Pro Leu Val Tyr 
235 

Ser Lys Asn Leu 
250 

Leu Ser Trp Gly 
2 65 

Phe lie Thr lie 

Phe Met Val lie 
300 

Ala Leu Val Phe 



Lys Ala Leu Leu 
15 

Glu Ser Leu Leu 
30 

Ala Leu Phe Ser 
45 

Pro Gin Asn Leu 

Val Val Tyr Thr 
80 

Thr Ala Leu Ala 
95 

Asn Lys Thr His 
110 

Met Gly lie lie 
125 

Gin Gly Tyr Asn 

Trp Asp Gly Tyr 
160 

Arg Gly Phe Val 
175 

lie Thr Thr Asn 
190 

lie Thr Met Lys 
205 

Glu Met Phe lie 

Phe lie Ser Leu 
240 

Met Lys Met Met 
255 

Leu lie Tyr Ala 
270 

lie lie Thr Phe 
285 

Phe lie Leu Phe 
Leu Met Ser Val 
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305 

Leu Leu Lys Lys 

Leu Phe Trp Gly 
340 

Ser Ser Leu Glu 
355 

Thr Gly Met lie 
370 

lie Phe Pro Asp 
385 

Ser Met Leu Leu 

Phe Asp Lys lie 
420 

Phe Phe Leu Asn 
435 

Lys Val He Glu 
450 

Phe Glu Pro Val 
465 

Arg Asn Val Lys 

Leu Lys Gly Leu 
500 

Leu Gly His Ser 
515 

Gly Leu Ser Val 
530 

Leu Ser Glu Met 
545 

Cys Pro Gin Phe 

Leu Ser Leu Phe 
580 

Gin Glu Val Gin 
595 

Asp Asn Leu Ala 
610 

Phe Gly He Thr 
625 

Pro Thr Thr Gly 

Leu Arg Glu Arg 
660 

Met Asp Glu Ala 
675 

Gly Arg Leu Lys 
690 

Gly Leu Gly Tyr 
705 

Glu Gin He Thr 
Lys Thr Glu Asn 



310 

Ala Val Leu Thr 
325 

Cys Leu Gly Phe 

Trp He Leu Asn 
360 

Gin He He Lys 
375 

Pro Ser Gly Asp 
390 

Leu Asp Gly Leu 
405 

Leu Pro Tyr Gly 

Ser Ser Ser Cys 
440 

Lys Glu He Asp 
4 55 

Ala Pro Glu Phe 
470 

Lys Glu Tyr Lys 
485 

Leu Phe Asp lie 

Gly Ala Gly Lys 
520 

Pro Thr Glu Gly 
535 

Gin Asp Leu Glu 
550 

Asn Val Gin Phe 
565 

Ala Lys He Lys 

Arg He Leu Leu 
600 

Lys His Leu Ser 
615 

He Leu Gly Asp 
630 

Leu Asp Pro Phe 
645 

Arg Ala Asp His 

Asp He Leu Ala 
680 

Cys Ala Gly Ser 
695 

His Leu Ser Leu 
710 

Ser Phe He Thr 
725 

Lys Glu Lys Leu 



315 

Asn Leu Val Val 
330 

Thr Val Phe Tyr 
345 

He Cys Ser Pro 

Leu Asp Tyr Asn 
380 

Ser Tyr Thr Met 
395 

He Tyr Leu Leu 
410 

Asp Glu Arg His 
425 

Phe Gin His Gin 

Ala Glu His Pro 
460 

Gin Gly Lys Glu 
475 

Gly Lys Ser Gly 
490 

Tyr Glu Gly Gin 
505 

Ser Ser Leu Leu 

Ser Val Thr He 
540 

Glu lie Arg Lys 
555 

Asp He Leu Thr 
570 

Gly He His Leu 
585 

Glu Leu Asp Met 

Glu Gly Gin Lys 
620 

Pro Gin He Leu 
635 

Ser Arg Asp Gin 
650 

Val He Leu Phe 
665 

Asp Arg Lys Val 

Ser Met Phe Leu 
700 

His Arg Asn Glu 
715 

His His lie Pro 
730 

Val Tyr Thr Leu 



320 

Phe Leu Leu Thr 
335 

Glu His Leu Pro 
350 

Phe Ala Phe Thr 
365 

Leu Asn Gly Val 

lie Ala Thr Phe 
400 

Leu Ala Leu Tyr 
415 

Tyr Ser Pro Leu 
430 

Arg Thr Asn Ala 
445 

Ser Asp Asp Tyr 

Ala lie Arg He 
480 

Lys Val Glu Ala 
495 

He Thr Ala lie 
510 

Asn He Leu Asn 
525 

Tyr Asn Lys Asn 

lie Thr Gly Val 
560 

Val Lys Glu Asn 
575 

Lys Glu Val Glu 
590 

Gin Asn lie Gin 
605 

Arg Lys Leu Thr 

Leu Leu Asp Glu 
640 

Val Trp Ser Leu 
655 

Ser Thr Gin Ser 
670 

lie Met Ser Asn 
685 

Lys Arg Arg Trp 

lie Cys Asn Pro 
720 

Asp Ala Lys Leu 
735 

Pro Leu Gly Arg 



« «« h m v v.» ; ».t, v " ii '.7.a' 

5 



740 745 750 

Thr Asn Thr Phe Pro Asp Leu Phe Ser Asp Leu Asp Lys Cys Ser Asp 

755 760 765 

Gin Gly Val Thr Gly Tyr Asp He Ser Met Ser Thr Leu Asn Glu Val 

770 775 780 

Phe Met Lys Leu Glu Gly Gin Ser Thr He Glu Gin Asp Phe Glu Gin 
785 790 795 800 

Val Glu Met He Arg Asp Ser Glu Ser Leu Asn Glu Met Glu Leu Ala 

805 810 815 

His Ser Ser Phe Ser Glu Met Gin Thr Ala Val Ser Asp Met Gly Leu 

820 825 830 

Trp Arg Met Gin Val Phe Ala Met Ala Arg Leu Arg Phe Leu Lys Leu 

835 840 845 

Lys Arg Gin Thr Lys Val Leu Leu Thr Leu Leu Leu Val Phe Gly He 

850 855 860 

Ala He Phe Pro Leu He Val Glu Asn He He Tyr Ala Met Leu Asn 
865 870 875 * 880 

Glu Lys He Asp Trp Glu Phe Lys Asn Glu Leu Tyr Phe Leu Ser Pro 

885 890 ~ 895 

Gly Gin Leu Pro Gin Glu Pro Arg Thr Ser Leu Leu He He Asn Asn 

900 905 910 

Thr Glu Ser Asn He Glu Asp Phe lie Lys Ser Leu Lys His Gin Asn 

915 920 925 

He Leu Leu Glu Val Asp Asp Phe Glu Asn Arg Asn Gly Thr Asp Gly 

930 935 940 

Leu Ser Tyr Asn Gly Ala He He Val Ser Gly Lys Gin Lys Asp Tyr 
945 950 955 " 960 

Arg Phe Ser Val Val Cys Asn Thr Lys Arg Leu His Cys Phe Pro He 

965 970 " 975 

Leu Met Asn He He Ser Asn Gly Leu Leu Gin Met Phe Asn His Thr 

980 985 990 

Gin His He Arg He Glu Ser Ser Pro Phe Pro Leu Ser His He Gly 

995 1000 1005 

Leu Trp Thr Gly Leu Pro Asp Gly Ser Phe Phe Leu Phe Leu Val Leu 

1010 1015 1020 

Cys Ser He Ser Pro Tyr He Thr Met Gly Ser He Ser Asp Tyr Lys 
1°25 1030 1035 1040 

Lys Asn Ala Lys Ser Gin Leu Trp He Ser Gly Leu Tyr Thr Ser Ala 

1045 1050 ~ * 1055 

Tyr Trp Cys Gly Gin Ala Leu Val Asp Val Ser Phe Phe He Leu He 

1060 1065 1070 

Leu Leu Leu Met Tyr Leu He Phe Tyr He Glu Asn Met Gin Tyr Leu 

1075 1080 1085 

Leu He Thr Ser Gin He Val Phe Ala Leu Val He Val Thr Pro Gly 

1090 1095 HOO 

Tyr Ala Ala Ser Leu Val Phe Phe He Tyr Met He Ser Phe He Phe 
H05 1110 1115 H20 

Arg Lys Arg Arg Lys Asn Ser Gly Leu Trp Ser Phe Tyr Phe Phe Phe 

1125 H30 H35 

Ala Ser Thr He Met Phe Ser He Thr Leu lie Asn His Phe Asp Leu 

11^0 H45 1150 

Ser lie Leu He Thr Thr Met Val Leu Val Pro Ser Tyr Thr Leu Leu 

H55 1160 1165 

Gly Phe Lys Thr Phe Leu Glu Val Arg Asp Gin Glu His Tyr Arg Glu 



1170 1175 1180 

Phe Pro Glu Ala Asn Phe Glu Leu Ser Ala Thr Asp Phe Leu Val Cys 
1185 1190 1195 1200 

Phe lie Pro Tyr Phe Gin Thr Leu Leu Phe Val Phe Val Leu Arg Cys 

1205 1210 1215 

Met Glu Leu Lys Cys Gly Lys Lys Arg Met Arg Lys Asp Pro Val Phe 

1220 1225 1230 

Arg He Ser Pro Gin Ser Arg Asp Ala Lys Pro Asn Pro Glu Glu Pro 

1235 1240 1245 

He Asp Glu Asp Glu Asp He Gin Thr Glu Arg He Arg Thr Ala Thr 

1250 1255 1260 

Ala Leu Thr Thr Ser He Leu Asp Glu Lys Pro Val He He Ala Ser 
1265 1270 1275 1280 

Cys Leu His Lys Glu Tyr Ala Gly Gin Lys Lys Ser Cys Phe Ser Lys 

1285 1290 1295 

Arg Lys Lys Lys He Ala Ala Arg Asn He Ser Phe Cys Val Gin Glu 

1300 1305 1310 

Gly Glu lie Leu Gly Leu Leu Gly Pro Ser Gly Ala Gly Lys Ser Ser 

1315 1320 " 1325 

Ser He Arg Met He Ser Gly He Thr Lys Pro Thr Ala Gly Glu Val 

1330 1335 1340 

Glu Leu Lys Gly Cys Ser Ser Val Leu Gly His Leu Gly Tyr Cys Pro 
1345 1350 1355 1360 

Gin Glu Asn Val Leu Trp Pro Met Leu Thr Leu Arg Glu His Leu Glu 

1365 1370 1375 

Val Tyr Ala Ala Val Lys Gly Leu Arg Lys Ala Asp Ala Arg Leu Ala 

1380 1385 * 1390 

He Ala Arg Leu Val Ser Ala Phe Lys Leu His Glu Gin Leu Asn Val 

1395 1400 ^ 1405 

Pro Val Gin Lys Leu Thr Ala Gly He Thr Arg Lys Leu Cys Phe Val 

1410 1415 1420 

Leu Ser Leu Leu Gly Asn Ser Pro Val Leu Leu Leu Asp Glu Pro Ser 
1425 1430 1435 1440 

Thr Gly He Asp Pro Thr Gly Gin Gin Gin Met Trp Gin Ala He Gin 

1445 1450 1455 

Ala Val Val Lys Asn Thr Glu Arg Gly Val Leu Leu Thr Thr His Asn 

1460 1465 1470 

Leu Ala Glu Ala Glu Ala Leu Cys Asp Arg Val Ala lie Met Val Ser 

1475 1480 1485 

Gly Arg Leu Arg Cys He Gly Ser He Gin His Leu Lys Asn Arg Leu 

1490 1495 1500 

Gly Lys Asp Tyr lie Leu Glu Leu Lys Val Lys Glu Thr Ser Gin Val 
1505 1510 1515 1520 

Thr Leu Val His Thr Glu He Leu Lys Leu Phe Pro Gin Ala Ala Gly 

1525 1530 1535 

Gin Glu Arg Tyr Ser Ser Leu Leu Thr Tyr Lys Leu Pro Val Ala Asp 

1540 1545 1550 

Val Tyr Pro Leu Ser Gin Thr Phe His Lys Leu Glu Ala Val Lys His 

1555 1560 1565 

Asn Phe Asn Leu Glu Glu Tyr Ser Leu Ser Gin Cys Thr Leu Glu Lys 

1570 1575 1580 

Val Phe Leu Glu Leu Ser Lys Glu Gin Glu Val Gly Asn Phe Asp Glu 
1585 1590 1595 1600 

Glu lie Asp Thr Thr Met Arg Trp Lys Leu Leu Pro His Ser Asp Glu 



Pro 



1605 



1610 



1615 



<210> 3 
<211> 4854 
<212> DNA 

<213> Homo sapiens 
<400> 3 

atgaatatga aacagaaaag cgtgtatcag caaaccaaag cacttctgtg caagaatttt 60 
cttaagaaat ggaggatgaa aagagagagc ttattggaat ggggcctctc aatacttcta 120 
ggactgtgta ttgctctgtt ttccagttcc atgagaaatg tccagtttcc tggaatggct 180 
cctcagaatc tgggaagggt agataaattt aatagctctt ctttaatggt tgtgtataca 240 
ccaatatcta atttaaccca gcagataatg aataaaacag cacttgctcc tcttttgaaa 300 
ggaacaagtg tcattggggc accaaataaa acacacatgg acgaaatact tctggaaaat 360 
ttaccatatg ctatgggaat catctttaat gaaactttct cttataagtt aatatttttc 420 
cagggatata acagtccact ttggaaagaa gatttctcag ctcattgctg ggatggatat 480 
ggtgagtttt catgtacatt gaccaaatac tggaatagag gatttgtggc tttacaaaca 540 
gctattaata ctgccattat agaaatcaca accaatcacc ctgtgatgga ggagttgatg 600 
tcagttactg ctataactat gaagacatta cctttcataa ctaaaaatct tcttcacaat 660 
gagatgttta ttttattctt cttgcttcat ttctccccac ttgtatattt tatatcactc 720 
aatgtaacaa aagagagaaa aaagtctaag aatttgatga aaatgatggg tctccaagat 780 
tcagcattct ggctctcctg gggtctaatc tatgctggct tcatctttat tatttccata 840 
ttcattacaa ttatcataac attcacccaa attatagtca tgactggctt catggtcata 900 
tttatactct tttttttata tggcttatct ttggtagctt tggtgttcct gatgagtgtg 960 
ctgttaaaga aagctgtcct caccaatttg gttgtgtttc tccttaccct cttttgggga 1020 
tgtctgggat tcactgtatt ttatgaacac cttccttcat ctctggagtg gattttgaat 1080 
atttgtagcc cttttgcctt tactactgga atgattcaga ttatcaaact ggattataac 1140 
ttgaatggtg taatttttcc tgacccttca ggagactcat atacaatgat agcaactttc 1200 
tctatgttgc ttttggatgg tctcatctac ttgctattgg cattatactt tgacaaaatt 1260 
ttaccctatg gagatgagcg ccattattct cctttatttt tcttgaattc atcatcttgt 1320 
ttccaacacc aaaggactaa tgctaaggtt attgagaaag aaatcgatgc tgagcatccc 1380 
tctgatgatt attttgaacc agtagctcct gaattccaag gaaaagaagc catcagaatc 1440 
agaaatgtta agaaggaata taaaggaaaa tctggaaaag tggaagcatt gaaaggcttg 1500 
ctctttgaca tatatgaagg tcaaatcacg gcaatcctgg gtcacagtgg agctggcaaa 1560 
tcttcactgc taaatattct taatggattg tctgttccaa cagaaggatc agttaccatc 1620 
tataataaaa atctctctga aatgcaagac ttggaggaaa tcagaaagat aactggcgtc 1680 
tgtcctcaat tcaatgttca atttgacata ctcaccgtga aggaaaacct cagcctgttt 1740 
gctaaaataa aagggattca tctaaaggaa gtggaacaag aggtacaacg aatattattg 1800 
gaattggaca tgcaaaacat tcaagataac cttgctaaac atttaagtga aggacagaaa 1860 
agaaagctga cttttgggat taccatttta ggagatcctc aaattttgct tttagatgaa 1920 
ccaactactg gattggatcc cttttccaga gatcaagtgt ggagcctcct gagagagcgt 1980 
agagcagatc atgtgatcct tttcagtacc cagtccatgg atgaggctga catcctggct 2040 
gatagaaaag tgatcatgtc caatgggaga ctgaagtgtg caggttcttc tatgtttttg 2100 
aaaagaaggt ggggtcttgg atatcaccta agtttacata ggaatgaaat atgtaaccca 2160 
gaacaaataa catccttcat tactcatcac atccccgatg ctaaattaaa aacagaaaac 2220 
aaagaaaagc ttgtatatac tttgccactg ggaaggacaa atacatttcc agatcttttc 2280 
agtgatctgg ataagtgttc tgaccaggga gtgacaggtt atgacatttc catgtcaact 2340 
ctaaatgaag tctttatgaa actggaagga cagtcaacta tcgaacaaga tttcgaacaa 2400 
gtggagatga taagagactc agaaagcctc aatgaaatgg agctggctca ctcttccttc 2460 
tctgaaatgc agacagctgt gagtgacatg ggcctctgga gaatgcaagt ctttgccatg 2520 
gcacggctcc gtttcttaaa gttaaaacgt caaactaaag tgttattgac cctattattg 2580 
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gtatttggaa 
gaaaagatcg 
caggaacccc 
ataaaatcac 
ggtactgatg 
agattttcag 
atcagcaatg 
ccatttcctc 
tttttggttc 
aaaaatgcta 
caggcactag 
tacatagaaa 
gttactcctg 
cgcaaaagga 
atgttttcca 
ttggttcctt 
cactacagag 
ttcataccct 
tgtggaaaga 
gctaagccaa 
agaacagcca 
tgtctacaca 
atagcagcaa 
cccagtggtg 
gctggagagg 
caagagaacg 
gtcaaggggc 
aaactgcatg 
ttgtgttttg 
acgggcatag 
aacacagaga 
gaccgtgtgg 
aaaaacagac 
actttggtcc 
tcctctttgt 
cacaaattag 
acactggaga 
gaaattgata 



tcgcaatatt 
attgggaatt 
gtaccagcct 
tgaagcatca 
gcctctcata 
ttgtgtgtaa 
ggctacttca 
ttagccacat 
tatgtagcat 
agtcccagct 
tggacgtcag 
acatgcagta 
gttatgcagc 
gaaaaaacag 
tcactttaat 
catatacctt 
aatttccaga 
actttcagac 
aaagaatgcg 
atccagaaga 
ctgctctgac 
aagaatatgc 
gaaatatctc 
ctggaaaaag 
tggaactgaa 
tgctgtggcc 
tcaggaaagc 
agcagctgaa 
tgctgagcct 
accccacagg 
gaggtgtcct 
ccatcatggt 
ttggcaagga 
acactgagat 
taacctataa 
aagcagtgaa 
aggtattctt 
caacaatgag 



ccctttgatt 
taaaaacgaa 
gttgatcatc 
aaatatactt 
caatggagct 
taccaagaga 
aatgtttaat 
aggactctgg 
ttctccttat 
atggatttca 
cttcttcatt 
ccttcttatt 
ttctcttgtc 
tggcctttgg 
caatcatttt 
gcttggattt 
ggcaaatttt 
tttgctattc 
aaaagatcct 
acccatagat 
cacttcaatc 
aggccagaag 
tttctgtgtt 
ttcatctatt 
aggctgcagt 
catgctgacg 
ggacgcgagg 
tgttcctgtg 
cctgggaaac 
gcagcagcaa 
cctgaccacc 
gtctggaagg 
ttacattcta 
tctgaagctt 
gctgcccgtg 
gcataacttt 
agagctttct 
atggaaactc 



gttgaaaata 
ttgtattttc 
aataacacag 
ttggaagtag 
atcatagttt 
ttgcactgtt 
cacacacaac 
actgggttgc 
atcaccatgg 
ggcctctaca 
ttaattctcc 
acaagccaaa 
ttcttcatat 
tcattttact 
gacctaagta 
aaaacttttt 
gaattgagtg 
gtttttgttc 
gttttcagaa 
gaagatgaag 
ttagatgaga 
aaaagttgct 
caagaaggtg 
agaatgatat 
tcagttttgg 
ttgagggaac 
ctcgccatcg 
cagaaattaa 
tcacctgtct 
atgtggcagg 
cataacctgg 
cttagatgca 
gagctaaaag 
ttcccacagg 
gcagacgttt 
aacctggaag 
aaagaacagg 
ctccctcatt 



taatatatgc 
tctctcctgg 
aatcaaatat 
atgactttga 
ctggtaaaca 
ttccaattct 
atattcgaat 
cggatggttc 
gcagcatcag 
cttctgctta 
ttttaatgta 
ttgtgtttgc 
atatgatatc 
tcttttttgc 
tattgattac 
tggaagtgag 
ccactgattt 
taagatgcat 
tttcccccca 
atattcaaac 
aacctgttat 
tttcaaagag 
aaattttggg 
ctgggatcac 
gccacctggg 
acctggaggt 
caagattagt 
cagcaggaat 
tgctcctgga 
caatccaggc 
ctgaggcgga 
ttggctccat 
tgaaggaaac 
ctgcagggca 
accctctatc 
aatacagcct 
aagtaggaaa 
cagatgaacc 



tatgttaaat 
acaacttccc 
tgaagatttt 
aaacagaaat 
aaaggattat 
tatgaatatt 
tgagtcaagc 
ctttttctta 
tgattacaag 
ctggtgtggg 
tttaattttc 
tttggttata 
atttattttt 
ctccaccatc 
caccatggta 
agaccaggag 
tctagtctgc 
ggaactaaaa 
aagtagagat 
agaaagaata 
aattgccagc 
gaagaagaaa 
attgctagga 
aaagccaact 
gtactgccct 
gtatgctgcc 
gagtgctttc 
cacgagaaag 
tgaaccatct 
agtcgttaaa 
agccttgtgt 
ccaacacctg 
gtctcaagtg 
ggaaaggtat 
acagaccttt 
ttctcagtgc 
ttttgatgaa 
ttaa 



2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4854 



